(19)B*H#W;? (JP) 02) & Hfl 45 It ^ ^ (A) <ll)*ttttMftn»* 

^^^7- 147420 

<43)£rHB ^7^(1995)6^6 0 

H01L 29/93 C 



(21)fflBfiHt 


4SBPF5 -295428 


(7DWKA 


000004237 








B**»*5££tt 


(22)fflMB 


5F^c5^(1993)11^25B 




JKECiWiKSSTB 7 # 1 # 






(72)«W# 


StW A. 








*0St*Bi»g£TB7#:L# B*«£tt* 














(74)«3BA 





(54) rasw©**] Ri3S««»»*«fcrm^iaE*fi^Bi£=rr5**«*«iii»&« 



(57) [gift] 

HMt] Nlttlti 1 4 14. ?F«»»aC*«Jfc«WIBie 

>vjftft-t*8R»-, fiKS^FtcasiD-r*'; >4f©Ni^« 

OWE* «ft 4 i 1 1: J: o T t g*t 4 i i: 
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<omi& t x-Mtiz s ti *> m&®m<o®mm * mams. ki& 
t rmt s * 4 »r^sfi;^e tc & v> r , 

til UtKrE* 1 0«*03ptt»«JS*«» 1 <r>ffii&<D 
IS** 4 ] 1 <t(>2 oJiLhO 

wm&itmumz-k* < 3 

[H*«6] fSt 1 ©ffii*©4>fc< 4: <> 2oJBLt© 
[II** 7 ] WEDS 1 7 0 0 CJ£lT©J3tft» 

[»*3S8] w*JSi^»sBi*a7v»rii*»nE«o 
[«*S9] ECLSKSPtT^'T'f -r-j^wyn 

w*ai^sif»*ffl7v»-f*i*»twE«o?r* 

So 

iw^s 1 0 1 1 7 v>r*t*»cE« 

o^rs£«*«ii*ii?»< t <> 2 «jyj:*r u 

»#^SES*l6«0«rE» i^at TWE* 2 ©lilt t 

[f§E©i**ffl*i!ii5i] 
[0 0 0 1 1 

[j£*±©fijffl#-if] ##&9J(i, WSMEllfcitflfc 



2 

[0 0 0 2] 

[&*©«#/] f£*> #jB«t3t*±lc3B*S*i*TirSJ« 
o TSff « ©f&UitP £fir 7 TT««* ^ * - Ks&^ffl * it 
1M«#*^r 4 *- 

»=«i*-«ic|MW4. -f m 8 (A) irjjrf-4 

— K"Cli> -f-©s&fittCI4, H8 (B) injjr-T 4 •? 

ensnmii v Kt& t Tjtangcw i: 12 a-m ^mt-t 4 . 

4*, B8 (B) 0«*4JJ:U f *lil±fctKi»Hk*^-C 
*4 0 U:i ! oT, ;<0i -9 iBTfE^a^'f K<D^ 

&m c t epimSEE v t © m \z i± , ^-c^i- m^*** 

4c 

[0 0 0 3] C = Co- (Vd-V) -n (1) 

vd litetfcme 

®pge«-g-T-(i, ±E (1) 5£©^&nli" 1" ifc 
14" 2" iv^*:#*tt4- tii t^-cis^ft, 

ffl c li en snms v iz^- l r * # tt mtm i m-t 4 1> o t 

^4 0 

[0 0 0 4] 0 9 (A) (4, «TfE$fi3£fiO'ftfc<Ot3£3feffil 
5r^-TBf®l2lT-*>4o 

[0 0 0 5] pT^#fi^S500 14, tii. (4*4f MBB 6 0 

- 2 4 5 2 8 2-§-<&fR(Cfa*S$*LT<,>4 4 epin^ 
so fftcWLrSMi'BfRtttcjefti-i'bOT**) (H9 

(b) mm) o iirses*«E«5oo 14, ^jf£*ii£*#[5oi 

t v ^ffi^14*«50l * IZfim Sft/;, 7 y - K**50 
5 T-cai$**rafR«lC||44»ftS502 ^l&Rttft 
*501 fl5*ffi±»=»JS;Sii>S:lft«it503 *fe^K503 
JgfiE Sn^rgaoS-^-LT fbf^S 502 H^TiffllJ cOfS? 
. 1 4 4 d IUtK503± (= ?BfiS; 

ZtitziiV- Km«504 t, *g^M503 tc5gj«$*Lfc« 
oini^-Lt 502 o u^fflij tn m Z & PSR^ tc 

[0 0 0 6] Dj^^*^fi500 -CI4, 7 J - K*«505 

tzry-KSKVA *enjn-t4t, ry-Km@505 * 
t> i 5 !* 5 *. SSli C I4^2J1 t tfc*»o fe^ 
2i«)I9t»:J:o-Cfti4Aft, »^S503 
|5gRtttc^>fc 4 95^-4 •) t H^£#lJK£2Jg#t£75*o 7j 

so fti^/hS < ttktzib. *T8E3Mtlfi«50O OSMCIi, 



(3) 
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1219 (B) CftiTi:, T J — K^BEVa t-*fLTPg 

**&Si*-C-<&fte 
[0 0 0 7] 

(B) l^Lfe J: -9 EpiomBEVUJtLT— 5e«0jfcs£ 
jgj4 J £>ft 0 

[0 0 0 8] 19 (A) ir^L/cnT^S*^fi500 T- 
14 , SI £ ifi P£©# U H 4 ft t&ffcB 502 £• JfM-T ft * 

v»dM«****. pT^^*^S500 -eii. 

502 *«3gjaSit****«#**tt**501 T Si) 

jJtv^v^Wffi^Jbft,, »ffcS502 co^S^pgf 

Stti:^4;otv>4/:i!), TV-K«EVa IzftLxm 

(B) KiJit*«*«* f Jt«W 3 FlE4:*i*C*v»-C, T 
-/-KWEVa K#i-*S*ttosefl:«vh 3 <•*-■& £fc 
7&*=&r S fix v>£ v> t v>-? mMtf$> ft o 

[0009] *«n<o§»ii, **#*#-tK®j«-e 

fto 

[0 0 10] 

[KM*S?&-f ft /.:*!> ?>3HiS:] **WOnrgE§fi^fi 

s n kg tracts 
* ft pf^^ft^s u is v» x , a&Rep in*ffi ©sefb l 
T*rKsstt ©ants*** § t mmtmn^ts. 
t (} s-r j: 7 [imam i 

[ooii] Urffi^ionaro^iNiitejftJSS-^ 

$^fi»cwLTa«6«nc/h$ < i-ft 1 1 1> izm% i ©m 

LTUi/>L> *fffi*l < t <f> 2 oJBLt© 

ffifccr)m2&±zf*e>fi:®i l zio\,*xm% l ©f«wa 



4 

©4>ft < b >t 2 oJa±©#T5£©»S$fc •fcU-'^cOfilgU.fe 
^tii ] <OiMWMWU-ici:Lt i J: L> mj 
ffift 1 ©««*«7 0 0 tJEHTOJS:«aaEOajRfl9J.e* 
* y -v *SSSTM ? ftT^r 6 J: v„ 
[0 0 12] *%W<D*mft&m®ft%i@.lt. *5tW<0 

*rses*«*«:*i-4o 

[00 13] itzte, EC L®&tttT? t- <(7-f»y 

^■$*ft*iswopr^fi^a4:*i-ft. 

[0 0 14] ^%^O^I^^»^fi5'iJ'-'fe < t 

ffTlBff 2 O^Sit b IcHft ft **ett»«T»<fr L T 

V*4 0 

[0 0 15] 

iar— 5go*«t iii- J: ? iz» l coffin 

fi**ia(?-5E^fSi*t-B»TM<0$*ttA*< ft J: d l © 
ffl^t^2©ffllttOK<oenSDmi±«-I3:5ei-til4* > EPiD 
*E©Se»KJ:*3&*tt«>Sei&*/hS <i" ft 

fto 

[0 0 16] *f&WO*^*ailI»«jU4, *&W<D 

> * ffl X:«ftllloiKft -f * yftxis * «s t i- ft 

w t ft < , HrSE***«Sr**fls»*±C»jSi- 4 £ t 
30 jj*-c#ft 0 
[0 0 17] 

[H*fe0ll] *%i§©ll*fe^Jtrov^T, HM*#SB 

LTitt^i-fto 

[ooi 8] mi (4, ^?g<75 pr^a^i;.©^ 1 <n>% 
mm*7fi-rwiwmx$>z> 0 

■ [0019] ?T«S*«E« 1 0 (4, PU-> 'J 3 >*«-l 
1 t, PIy'j3>|H 1 f J-JB*S*t/:'aiiN+ ffi 
i^l 2t, SiiN* Hi^l 2±<OH^£ffl0i;JKfi£Sii 
tz. ^fi^EicfflO^l WNH^tf^ + v^^fiESJg 1 3 
40 ] MiiN+ IMl 2±OBI^*rflO^^$n/c, S 
&N+ ffli^l 2<7)§imLffl0^2<7>Nait*^ + -> J r;i/ 
ffift^ 13i i, ffl ONixf^vt^li i 3 
l ±KJBJS3ixfcNffli£tJy§ 1 4 Pfly'Jav** 
1 l±t;jgJftSilJt->U 3>«ftRl 5 t, 

fM$n^Pl^ B B B ->>J 6 i:. NMlSlticS 1 

4 4"i:Pl#g a a a y'j3>Il 6 * # n > S^A^tfe 

5 Jgft ?K/:P &ffifl*« 17t, P M#^ B B B -> 'J n 
Villi 6±(;JKBS;$nfc^l 8i b. v 

50 >;3>BEffcRl 5(=Klt$»*tfcflJ0>raP*^LT*2*> 



(4) 



- 1 4 7 4 2 0 
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NSxlf^^yfjl,Sgi 1 3 2 ±iZfcf$.2tltzHM& 

[0 0 2 0] ^CT*. S&N* ffltl 2 14, ?ztk.\£V- 
m JST- £ ^ * > ft Aft £ t' tc J: o T P S -> 'J 3 > g}£ 1 

-£-co)»£l4i&2 fi mg)KT-*)-&o llWNii 
t>*yt*M113i i3it>'^2<DNSS!^t:>^v 
YJHSJUll 3 2 14, ttitfftl 016 C m-3<0igJgT- 

5 14. §tT-#*t$Si£ffl43 4a*Si£N+ f«l 2«?|[iiL 

mi 7 v^i&yummiz, fti o20cm-3-c-&& 0 

[0 0 2 1 ]I212 (A) II. Dj^Si^Ml OWfil 

14. IslHlc^-rJ: dt-, ^*E%»tJg^JtKfi<7^Iffi<7?fI 
«c t K^-fbl" * SIttc £ "9 £ L . SEMjo* h 

<om £ x i>m< % & 15 t'^*E^SS*^ £ < £ ^Mfe 

14, NM^*Et;m^*-f ^-vftAftT-f^D-t^^tc, i 20 

* ;u £ IE x. r n WKWtoW-a- * mm ft A1" * w t 

<0 £ ^-ft i: \Z£ -o X i> m&L-f Z> c\ t tfX' £ 

ho 

[0 0 2 21 112 (B) C, ^TSES**« 1 0 co^iffi 
JO*. (1-*=b*>, V<0) co:g*:liC(4, _tIE 

(1) HtmmzLX, *3STStfc**L*. 3° 
[0 0 2 3] C = Co- (Vd-V) -n (2) 
fc7tfL, Co li^#t*^D7r'<*UJ:9Tfti4ifcW 

V D I4i£ffc1£t£ 

- -T, it£!)5e&Co 14, K^— *KNd -NT 9*7 9 
«*Na J: *) «>tf»4»)/hSn»-& (Nd < Na co*§ 
£•) 1-14, 

Co =Ki • (Nd) 1/2 (3) 
tztzL. Ki l4Jt{nj;£& 

tSb$n, $tz, ±IB (2) 5S<0*&&nl4, pgfSS-g- "0 
t- 14" 1/2" OffiSrt-2)e Lfc#ot,f|| 

ci4, nwntmmi 4<o*«»ii«a*¥ffl4«tt-ei±efl 

ira*EVH*tLT (Vd-V) -1/2 cjtfll LT{g;T-f& 
*«tt»a^ft*K«ft1-4«*-tMi, (Nd) 1/2 

• (Vd-V) -1/2 = |No/ (Vo-V) I 1/2 ICJttfSl 
LtfiTtl.c i4U4, ldftS*M:EPini*EVKJ:4a» 

mmzmtirz>mz*x& : 5.itLtzn&x, mmizv 



6 

[0 0 2 4 ] Ja±4 *) , SfittC tepftULEEV t COIKU* 
14, El 2 (B) i:fLfciii:, ffiKttotofc&i. 

mmiz-m&Aistifm&Bxfrii-Bfti*. 12 

(A) tc^ L l=*fb* 4* & ic *ii 
fbi"*- ti:J: 13, fei:x.l4*eniD®ffV = Vd- 1 

(v) cot ^tcs*^tc = Ci ,fc4t>*eninmJEv = vd 

-4 (V) cot # (c^fi:'(tC = C2/2 fc U 

14. eiW3DmffiVc0^»tcW-t*^FfiftCC0?EI!|l4/h$V> 
»raoS*'llC«:Sft^»«wi:3jfe§4. 
[0 0 2 5] W±BtlH Ltz X o nTgESl^g 1 0 X 
14. EK^lcra— /■*^->T5:v^c*^A^56L^«'g- 

&4<. ;*9->$±m±Gmx$>2> 0 

[0 0 2 6] ^tC. *56MOT(ra£3S***0»2 03l«S 

[0 0 2 7] 13 (A) IC^i" J: -5 K, Plv-'Jnvi 
*3 1 * CS«?fi9CA sffi^l Oi9cm-3gJKcoigJS 
■C-^*>ftAS!5:fHJ: *)%i1mZiiZ>Z. t IZX *), 

N+^3 2-hmwL^ntz<o-h, mmtizx<>xmz 2 

0 0 nmiSOl 1 Ov"J >®HfcK3 3i s Ply'J 3 

<bK 3 3 * f ^*Msuffi i:io x mmm cinstiiit 

SiiN* ®i*3 2 C0|11^7£filjcog|5^-COSM**S 

T'j >m=f- *mnL%i> t b 5 0 o-c- 7 0 ocomfiza 

SfUHV/CVDS TOSCVDft) i:4oT, 
NSteticS 3 4* J , HI 3 (B) tc^-TJ:-9lc. 

BsntiaN* ni*3 2 jtt=jgjffi**t*o stv^r. c 
v Dft i- 4 o r ^ 2 co -> ') 3 >®HbJBS 3 5 1 co v 

3 >K^bM 3 3 43 4 tfNMffifStJf 3 4ii:j|)SSft4. 
^V^T, IS2cOv'; 3 >Stfb&3 5**. IH 3 (C) (C^ 
i-4dtc. ^JIt«li«ltt»-J:oTa#?fltJU8Bn^it*ii: 

[0 0 2 8] -eco^. 0 4 (A) U^-fiotc. 

1 0 20 c m-mmmm s p a#^ B B B -> u 3 > 

I3 6A J , CVDft43 4y f ^*&SiJftH4oT, ftffi** 
SmS*t7tNM*tSk«3 4±43iy f -€-coJ§jaco^2 cov 

0 ot;-c3 o^co^a^qf^tL^ctizi pMi£ 

ffe«3 7>o J NMK2:tfe^3 4nic»*S*i*. H 

4 (B) IC7F1-4-7K. Dt 1 cov'j n >RfbR3 3 434 

t>*^ 2 co-> u 3 >M<kK 3 5 w^-nmimiz iotiK 

fltllc^P$n>&wi:lc4 »3, SiiN* ®143 2co[g|^ 
fflcOg|5^coS®* T 25m^aS 0 «v»r» ^1C0T^5H; 
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SftifcktIC, *20Tfl'3*«3 82 aMSffi^JSUi 

10 0 2 9] 12 (A) i:gLfcJFttft^n7 

NS«13 4WMtt7'n7T-fJHi, 1215 
(A) (cUSt-C^i-J: o IC, gji S x **gg< 4 * 12 i'^fct 

[0 0 3 0] -f%t>*>. UHV/CVDfti:iotM 

eui^jssn^NSiatts 3 4 1*, s&n* ^3 2** 
rat), mm<o^mmci , ci /2m;tOT§ 

4^S*©li£ — Sfci-*gH$ xi, x 2 i3 oarfgT- 

1 o g (C) = - 2 • 1 0 g (Vd-V) (4) 
WM«**fi£3tL, -2" <kft* 0 Lti*ot, 

o«nRitffiii-4o ps&fxi 37 1 xmfctikm 3 4 1 

SffiCi , Ci /2 £#;i44>8i££i3itS xi, x 2-fc J: 
Pp*y^tL-6 0 -5"<7)ln^i: Lt, HI 5 (B) C**T;jrf 

v<os*ttK#i-4«aMlcwjE»*rai^ir" o" t-r 

[0 0 3 1 ] J3l±OBiB§-Cli, NMfc&Jt 34© 

5Ftt»«aC*»r5eo*Sxi, x 2 ^J:O f -^'bOi5filT- 
< L*rt f , B5 (A) KSMTCjjr*- J: ? 
Nffla:tWi3 4©^«W»aE*»r««)«iSxi, x 2 

v 0 i«0*#lC<>, 0 5 (B) iZ&m.X'7ji-f X d (C, ffi 

a*>s*<tci , ci /2t-*»t*ensn«svos£»(c 

^T*^*o $?z, NKti3 4W^7'n7r>f^ 
iLt, 12 (A) KfLfctOtl^tt, ±iEL;t 

* 1 o^ift0ij(OBT^^S^g 1 0 t iaj«o»*if»»^<t 

4o 

[0 0 3 2] *H*fcfl<3TirSE3&**«3 0T-|±, S&N 
1 0i6c m-aeSONSl^ittftaf^ *fl*UnLfe 
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[0 0 3 3] &±&«Lfc#«9!©TTSSit&B<0&* 
ifeWCJi, **<OjElfS-)«5«aEOPS!i4»JBt-*-4i:i: 

*o»^»i£»«*fiaiaEu©jatLTt, rattles* 

5» * £ f# 4 t # r- £ 4 0 

[0 0 3 4 ] *#gi8©¥*#*«li]i&§£e<D£i 
10 ©fgifcflJKonT, §6 (A) , (B) i*tl-?ti&m 

±aL^»2oit*«drseffa*ni3 otisi«©M 

[0035] *nmm<v*mtt-&mmm$iwit. uitk 

(1) m— rrtKtt»«o^rsee**«*f*j«i-4 
20 ffitfe® 370P st^Mttfi^-ietkaR t*4P s#tt a -> 

■Jr7»K3 6tO#n vjH^jftftS-^fc <b-£4 £ tic J: 

xWi.fS.-t z> p s&ffcJi 3 7 o^tfesi s * ^mm-m^m. 

(2) NIH:Si3 4WM7 , D7 7'f;HJ, Piste; 
ft* 3 7 iOg£-®c7)jgi2T% x gtgg < $ £ {c ^ 0 

[0 0 3 6] /ctx.lfPI#M->'Jn>I 

30 £ J:t>'iI,KN3 (Ni <N 2 <N 3 ) t v» -7 J: d 

4 3 oojgjgt Lt, PI#8 B B a y'Jn>H3 6*t>§ 
B#lc&ftiS£ife-f - tic* »K SvM=*4r4«iHC*' 
3ooiTJeS***©PffltttWi-3 7 £m-Tv 

16 (A) (C^i-J:^ic, PM&&iki") 3>I3 6tp 
co**n>M : f-OigSNi > N2, N3 l*C& CT-f-n-ffLS 
4ii<0tiotv^ 0 -5-<Ofe*. NItti!i3 4^ 
«ft7 , n7 7'f iU*^i:x.«drH6 (A) tr^-fi^^pg 

e«t Lt#pit»i3 7 tws-g-aaNr , 

to n 2 * , N 3 ' J9 J *^^J:d(cg:^-r^itnj: 0. R 

ceninSSVTt, H6 (b) ic^J:^tc, #pj^s 

Pltti 3 7 t NiW 3 4 t OS^IO^? 

frfcNsitttfcfn 4<7?i^s«ic^M!fejis* j ie!i< 
1 <7)mt&M<o pjsiss^fi 1 0 * j: irm 2 «*tt«o^r 

f§fgt3 0 fc|B|«T*4o 

50 [0037] ftu, ±.mL/z%2<r> 



(6) 



7 - 1 4 7 4 2 0 



9 

%mm<o nrge^a^ffi 3 o t mm~Lxmik-tz>^ 

-C§£ 0 NM&iftJl 3 4<0^M!tl!7'n7T^;Hi 

4Sf><0i: L*:**, NliliSlfjtJf 3 4 OWyn7r'f 
^iititcRRo^&WT-lifc < , PS!t£ffcJi3 7 cotetfe 

mzizfccxnm&nm 3 4 co^^s^gHt-ts* 

v > T M S SftfiS £ £ <0 oJ^J^fii £ l§] — 
+ "j-fft\z.?&W,\~'&Z> w t So 
[0 0 3 8] *|&ij!l©iiMW**«B]»3e«*>»2 
cOHJ&tfJ-Ci&ST ?-r -f -fffry*? >itE C LESStco 

[0 0 3 9] 7?f -f T-Zfl' EC LHS&100 
li, ECL@8&8&*:1»J£1-&ffll Oh7>v^^Qi , 
%i2<0 Y 7 >*J7* 9 Q2 , f 30h5>yX^Q3 , 3! 
KOffiiJiRi, Sg 2 comfit R 2 ££0^3 coffittR 3 

*Qe , »4©«ifiR4 * i trSiCio OfrRW©^* 

>V*9Q\ <0^-XHI4, X7J^.KViN**A7j^nr 
V>S 0 » 2 <0 1- 9 > 9 §2 (D-^-^CIi, **mJE 
Vref **A*^*tTv^ 0 m3<T> Y7>iSX?Q3 CO'* 
-XKIi, *10^>f7XSEVi * ? A*^tL-Cv^ 0 
^4Wh7>yX?Q 4 C0^-X(*l±, ^cO^MTX 

^?-^(±, fS2 C03£fctR2 fc»2<Oh7Vv**Q2 © 
3V^t0g8.fltgg?tLO'i 0 S6©l-7>y 
Xi'Qe (7^f'f7'7';i'f7-/F7>y^?) O^- 
XI4, SSKOStfERi 1 CO h 9 Qi 031/ 

* * fc©«ttjftfcS*Cio*^LT*tt*;h.-Cv>*i: t 
t £, 314 CO h 7>vX * Q4 C0^5 y 9 t&WiZflX 
v»-6 0 ffiTJ^VouT 14, £ 5 CO h ? > ¥*9 Qs *>^- 
5 y 9 tm6 CO h 9 ? Qe O^U? ? t(DmWi£. 

^<btb*$^rv>4 0 g6<0h7>yX^Q6 <75i5 * 
9 U9 9 tnmizii, «r£*W«*Cour 
*1-So 

[0 0 4 0] ^6 CO h 5 > ✓ Qe co^-X^iliE 

10^?>^tt* t— HtWKSK 4 1), »6 CO h 9 > 
Q 6 <03 u? 9%Mt LTSF^flffifSSCwr SrftSK 
fit«i-* 0 iit, ^*Cio(i*6co h 9 > v'X^Qe 

», toSfttt4»*St r*t*^ft*2ff*Cour co»c 

i«ftTLTV>i^i*. »£ftffif**CouT 
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- F7u-4rt'roJ: o l::3F&£??§gCoirr 1" fc=b*>K 
«ft* f *4 4»-&(cii, ^fiCioco^effl^r^^ftW^ 
ftCoirr (E«ft) Ufci:fc*a*J:-*-*!&R-r**e 
[0 0 4 1 ] •f-ffr*'*? >#E CLI3S&100 T 

14, S4Cio**S&EOT*RS*iS«r*lKLTv»4fc 
*, S^W^SCwr (BE*£JI) UI&£fc«*><*- 

io ±0«JBfb* f ^Ti6t«:*o E C L @»«f fTlilfe 

SffiiJI* 4 0 0- 5 0 0 [mV] ffK K t * t) s , 
cODj^S^®7i^4*$s:CioT-l±, wCOi^^ifeS 
ffiipit; J: m-Ri&<v$cW) * u tf i < -r - t jJ f T? # 

if, is (B) tcTBL^wr-ii, eninm£Ev**2-2. 

K-ft-TiiSMiiftS 6 ^I&^copJ^ 
i^fi^fj4 4#4Cio-ei±*&o~ l 7 %co^iit 4 
S6*«0 1/2£lTOR«|i:Wix.&ii:5& t ?r«fei:4 
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